Clinical Spectrum and Radiographic Features of the Syndrome of the Trephined by Sedney, Cara L. et al.
University of Kentucky 
UKnowledge 
Neurosurgery Faculty Publications Neurosurgery 
7-2015 
Clinical Spectrum and Radiographic Features of the Syndrome of 
the Trephined 
Cara L. Sedney 
West Virginia University 
William Dillen 
University of Kentucky, william.dillen@uky.edu 
Terrence Julien 
Marshall University 
Follow this and additional works at: https://uknowledge.uky.edu/neurosurgery_facpub 
 Part of the Neurosciences Commons 
Right click to open a feedback form in a new tab to let us know how this document benefits you. 
Repository Citation 
Sedney, Cara L.; Dillen, William; and Julien, Terrence, "Clinical Spectrum and Radiographic Features of the 
Syndrome of the Trephined" (2015). Neurosurgery Faculty Publications. 2. 
https://uknowledge.uky.edu/neurosurgery_facpub/2 
This Article is brought to you for free and open access by the Neurosurgery at UKnowledge. It has been accepted 
for inclusion in Neurosurgery Faculty Publications by an authorized administrator of UKnowledge. For more 
information, please contact UKnowledge@lsv.uky.edu. 
Authors 
Cara L. Sedney, William Dillen, and Terrence Julien 
Clinical Spectrum and Radiographic Features of the Syndrome of the Trephined 
Notes/Citation Information 
Published in Journal of Neurosciences in Rural Practice, v. 6, no. 3, p. 438-441. 
© Journal of Neurosciences in Rural Practice 
The Journal grants to all users a free, irrevocable, worldwide, perpetual right of access to, and a license to 
copy, use, distribute, perform and display the work publicly and to make and distribute derivative works in 
any digital medium for any reasonable non-commercial purpose, subject to proper attribution of 
authorship and ownership of the rights. The journal also grants the right to make small numbers of 
printed copies for their personal non-commercial use. 
Digital Object Identifier (DOI) 
http://dx.doi.org/10.4103/0976-3147.158778 
This article is available at UKnowledge: https://uknowledge.uky.edu/neurosurgery_facpub/2 
438 Journal of Neurosciences in Rural Practice | July - September 2015 | Vol 6 | Issue 3
????????
Object:? ???????????? ????????????????????????????????????? ???????????? ???? ?????????? ?????????????????????
craniectomy results in neurologic symptoms that are reversible with cranioplasty. While well-documented, 
previous literature consisted of case reports, symptom spectrum and risk factors have not been well characterized. 
Materials and Methods: A retrospective review of 29 consecutive cases who underwent decompressive craniectomy 
????????????????????????? ??????????????????????? ?????????????????????????????????????????????????????????????????
???????? ??????? ???????? ???????????????????????????????????? ????? ??? ???????????????????????? ???? ???????????
information, clinical symptoms patterns, indication for and size of craniectomy, as well as radiological signs were tested. 
Results:?????????????????????????????????????????????????????????????????? ??? ?????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????? ???? ??????????? ???? ????????????? ??????????? ????? ??????????????? ????? ??????????? ?????????
???? ?????????????Conclusion:???? ??? ?????? ????????????????????? ??????????????????? ?????????????????????????????
??????????????? ??????????????????????????????????????????????? ????????????????????????????????????????????????????
???????????????????????????????????????????? ?????????????????????????????????????????
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Clinical spectrum and radiographic features of the 
syndrome of the trephined
Case Series
Introduction
Craniectomy is an increasingly common neurosurgical 
procedure for a variety of pathologic processes. The 
syndrome of the trephined (ST) results in reversible 
neurologic symptoms or behavioral disturbance and 
???? ??????????????? ????? ????????????????? ?????????
??????????????????????????????????????????????????????
???????????????????????????????????????????????????????????
????????????????????????????????????????????????????????[1] 
?????????????????????????????????? ?????????????????
??????????????????????????????????????????????? The 
spectrum of symptoms resulting from this syndrome 
can range from seizures, headache, neurospsychiatric 
????????????? ????????????????????????? ????????????? 
?????????????????????????????????????????????????????????
with this syndrome were small, to which a variety of 
?????????????????????????????????????????????????????????
The significance of this syndrome has increased in 
recent years due to the increasing popularity of large 
craniectomies for such pathology as trauma and 
?????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
spectrum. This study aims to report the prevalence, 
clinical characteristics, and radiological signs associated 
with the syndrome of the trephined.
Materials and Methods
?? ?????????????? ????????????? ?????????? ?????? ????
approval, with the aim to assess the clinical spectrum 
and radiographic features of ST. All  patients 
undergoing craniectomy for any reason followed by 
????????????? ???????????????????????? ?????????????
for analysis based on review of our facility’s operative 
procedures database, and a case-control analysis 
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was conducted comparing those with and without 
??????????????????????????????????????????????????????????
??????? ??????? ???????? ???????????????????????????????
undergoing craniectomy without cranioplasty were excluded.
The symptom complex, reason for craniectomy, 
craniectomy size, demographic data, and radiographic 
?????????????????????????????????? ???????????????????
radiographic studies were reviewed. Radiographic 
?????????????????????????????????????????????????????
computed tomography (CT) imaging. The craniectomy 
size was defined as the maximal anteroposterior 
?????????????????????????????????????????????????????
by our group.??????????????????????????????? ?????????
??????????????????????? ????????????????????????????????
???????????????????? ?? ??? ????? ??????? ??????????????
???? ?????? ??????????????????????????? ?????????????????????
???????????? ?????????? ??????? ??? ???????? ???? ????????????
????????????????????? ???????? ???????????? ??? ????????
??? ???? ????????? ??????????? ???? ????????? ???????????????
???????? ?????????????? ??????????? ??? ??????????????????
???? ?????? ??????????????????????????????????????????
Statistical analysis included comparison of the two groups 
using P ???????? ???????????????????????????? ????? ??????
as a P ?????? ?????????????????? ?????????????????????????
using discrete numerical data were analyzed using 
?????????????????????????????????????????????????????????
???????????????????????????????????????????? ?????????????
comparisons using continuous numerical data were 
analyzed using unpaired T-tests.
Results
????????????????????????????????????????????????????????
??????????????????????????????????????????????????????
craniectomy consisted of trauma, infarction, infection, 
and hemorrhage, although the most common pathology 
???? ??????? ???????? ???? ???? ???????? ????????????
????? ???? ??????????? ??????????????? ????????????? ????????
???????????????????????????????????????????????????????
???????????????????????????????????????????????????????
????????????????????????????????????????????????????????
was available).
????????? ???????? ??????????????????????????? ?????????
????????????????????????????????????????????????????????????
or as acute deterioration (two patients). The presenting 
symptoms included tremor, paresis, aphasia, and 
?????????????????????????????? ????????????????? ???????
patients undergoing craniectomy for infection, which 
may relate to a smaller overall craniectomy size (average 
8.1 cm). Headache was not a presenting symptom for 
any patient. Time between craniectomy and cranioplasty 
????????????????????????????????????????????????????
patient condition and comorbidities.
There was no statistically significant difference in 
patient age or craniectomy size between ST and 
non-ST groups, although there was a non-statistically 
significant trend toward ST development in older 
patients and those with larger craniectomies [Table 1]. 
??? ???????????? ???????? ??????? ????? ??????????????
shift,  and ventricular effacement and ST was 
????????? ??????? ???? ????? ????? ???????? ??? ?????????
?????????????????????????????????????????????????????
??????????????? ???????? ????? ????????????? ??????? ????
Both of the acutely deteriorated patients demonstrated 
????????????????????????????????????????????????????????
??????????????????????????????????????????????????????
radiographic indicators.
Illustrative case
?????????????? ?????????????? ?????????????? ???????????
infarction. Because of his young age, and at the 
strong request of his wife, who noted that he would 
wish to be alive even if hemiparetic and aphasic as 
Figure 1:????????????????????????? ??????????????????????????????? ????
???????????
Table 1: Radiographic and clinical characteristics 
???????? ??????? ????????????? ???? ??????????? ???????
and the non-ST group
Radiologic 
characteristic
ST group Non-ST group P value
??????????? ???????????????? ??????????????? 0.1955
???????????????? ???????????????? ??????????????? 0.4826
??????????? ??????? ???????? 0.0089
????????????? ??????? ????????? 0.0496
??????????????? ??????? ??????? ??????
?????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????? ???? ??????????? ??? ???????????
factors to predict syndrome of the trephined
Mass effect Midline shift ???????????????
??????????? ?????? 0.4285 ??????
?????????? 0.95 0.85 ????
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long as he was able to enjoy watching his horses in 
his yard, a partial temporal lobectomy as well as 
decompressive craniectomy was performed for brain 
swelling and decreased consciousness. Post-operatively 
he experienced a prolonged hospital course complicated 
by a post-operative wound infection requiring multiple 
wound washouts. He was able to be discharged to rehab 
alert and participatory, but hemiparetic on the right with 
????????????????????????????????????????????? ???????????
He did well with rehabilitation but due to medical issues 
and the requirement for clearance from infectious disease 
prior to his cranioplasty, did not present for cranioplasty 
???????????????????????????????????????????????? ?????
was ambulatory with a cane, although spastic on the 
right side, and continued to have expressive aphasia. 
?????????????????????????????????????????????????????
???? ?????? ????????????? ??????????? ??????? ???????? ????
The patient underwent placement of a customized 
cranial implant without complication and was able to 
be discharged the next day. The patient’s wife noted 
? ????????? ???????????????????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????????????
????????????????????????????????????????? ????
Discussion
???????????????????????????????????????????????????????
growing popularity of decompressive craniectomy for 
a variety of pathologic entities. A variety of mechanisms 
have been proposed for ST. The original pathology was 
thought to be compression of the underlying cortex 
??? ????????? ?????? ??????????????? et al?? ? ?????????????
hydrodynamic abnormalities including resting pressure, 
?????????????? ????????? ????? ????????????????????????????
pressure, and pulse variations at resting pressure.??? 
??????????????????????????????????????????????????????
junction were demonstrated on dynamic phase-contrast 
??????? ????????et al.??? Stiver, et al????????????????et al. 
??????? ??????????????????????????????????????????????
?????????????????????????????????????????????? We saw no 
???????????????? ???????????? ???? ??????????????????????
????????????? ?????? ????????????????????????????????
craniectomy size in this group.
???????????????????????????????????????????????????????????
???????????????????????????????????????????????????????
incidence than the commonly reported rates of ST 
for patients undergoing decompressive craniectomy 
???? ??????????????? ????????????????????????? ??? ????
?????????????? ??????? ???? ????????? ???????????????
?????????????????????????? ??????????????????????????? 
However, in a later article they document an overall 
? ????????????????????????????????????? ????????????
cranioplasty in patients with craniectomy, noting that 
the syndrome of the trephined may be more common 
than previously thought.[11] Additionally, a retrospective 
?????????????????????????????????????????????????????
????????????????????????????????????????????????????????
??????????????????????????????????????????????????????
syndrome” consisting of monoparesis.???? This discrepancy 
may relate to timing of the cranioplasty procedure.
???? ???????????? ??? ???????????????????????????????
??? ?????? ?????????? ??? ??????????? ?????? ???????? ????
etiology of craniectomy was significantly related to 
the development of ST, with no patients undergoing 
craniectomy for infection going on to develop this 
?????????? ????????????? ??? ????????????? ????????????
craniectomy size in patients with post op infections. 
Although in the recent literature, ST is mentioned 
most frequently in relation to trauma, patients with 
non-traumatic hemorrhage and malignant infarction 
also developed ST in our series.
ST may manifest as either chronic arrest of rehabilitation 
or as acute deterioration and therefore physicians 
involved in the post-surgical care of these patients as well 
as rehabilitation should have a high index of suspicion 
for the development of this syndrome. The presentation 
of chronic arrest of rehabilitation has previously 
been described in a series of two cases by Janzen and 
colleagues.???? Acute deterioration has been described 
??? ?????? ??? ????????? ??????????????????? ?? ???????
change in neurological status occurred in a patient with 
previously normal functioning, which improved with 
cranioplasty.????? Both presentations were seen in our 
???????? ??????????????????????? ????????????????? ??? ????
??????????? ?????? ?????????????????
???????????????????????????????????????????????????????
trend toward the development of ST with a larger 
Figure 2:???????????????????????????????? ?????????????? ?????????
??????????????????????????? ?????????????????????????? ???????? ? ??????
?????????????????????????????????????????????????????????????????????
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craniectomy. There is furthermore a non-significant 
?????????????????????????????????????????????????????????
is possible that these factors would become statistically 
??????????????????????????????????????????
???????????? ???????????????????? ??????? ???? ???????
scalp flap contour were all significantly more common 
in the ST group. Mass effect was most specific for ST 
????????????????????????????????????????????????????
These predictive factors may aid in diagnosis of ST 
and also in counseling of patients and family as to 
expectations of improvement after cranioplasty, or in 
???????????????????????????????????????????????????????
of these findings were also seen in patients without ST, 
?????????????????????????????????????????????????????
than radiographic. De Araujo and colleagues have 
recently reported on the importance of an asymmetric 
optic nerve sheath diameter as a possible predictive 
factor for neurologic improvement following 
cranioplasty although that was not explored in our 
study.????
??? ????????????????? ????????? ????????????????????????????
series of patients. However, there is a paucity of literature 
?????????????????? ???????????????????????????????????
The collection of prospective, multi-center data would 
? ????????????????????????????????????????????????????
??????????????????????????????????????????????????????
relation to later development of ST may be useful for 
further study.
Conclusion
ST may be more common than previously thought. 
Patient age and craniectomy size did not reach statistical 
???????????????????????????????? ??????? ??????????????
????????????????????????? ??????????????????????????????
?????? ?????????????????? ???????????????? ?????????????
Medical providers involved in the post-surgical care and 
rehabilitation of these patients should maintain a high 
index of suspicion for ST.
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